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RESUMO
O projeto visa estudar o modelo de certificação “Procel Edifica” e criar uma metodologia para 
a aplicação da certificação através da criação de uma lista de verificação com os procedimentos 
necessários. A rotulagem dos edifícios pela certificação Procel é feita avaliando a fachada 
do edifício, o sistema de iluminação e o sistema de ar condicionado. Cada sistema recebe o 
correspondente rótulo de eficiência energética, que combinado corresponde a uma certificação 
de classificação de eficiência para o edifício. O objetivo deste estudo é analisar, através de um 
estudo de caso, a metodologia proposta pela Procel através da aplicação do Regulamento de 
Qualidade Técnica de Eficiência Energética do Brasil de Edifícios Comerciais, Serviços e Prédios 
Públicos (RTQ-C), com base na ABNT 15575 (2013), ASHRAE 90.1 (2013) e a Lei Federal Brasileira 
10.295 (2001), que classificam o desempenho do edifício em relação ao seu desempenho 
energético. Após o estágio de classificação, as possíveis intervenções devem ser propostas, se 
necessário, visando melhorar a eficiência energética e o conforto térmico.
Palavras-chave: Eficiência energética, Procel Edifica, Universidade
METHODOLOGY FOR THE APPLICATION OF THE BRAZILIAN 
CERTIFICATION METHOD PROCEL EDIFICA FOR PUBLIC BUILDINGS
ABSTRACT
The project aims to study the certification model “Procel Edifica: Buildings” and create a 
methodology for applying the certification through the creation of a checklist with the necessary 
procedures. The labeling of buildings by the Procel certification is done by evaluating the facade 
of the building, the lighting system and the air conditioning system. Each system receives 
the corresponding energy efficiency label, which combined correspond to a efficiency rating 
certification for the building. The purpose of this study is to analyze, through a case study, the 
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methodology proposed by Procel through the application of the Brazilian Energy Efficiency Level 
of Commercial Buildings, Services and Public Buildings Technical Quality Regulation (RTQ-C), 
based on ABNT 15575 (2013), ASHRAE 90.1 (2013) and the Brazilian Federal Law 10.295 (2001), 
classifying the performance of the building in relation to its energy performance. After the 
classification stage, possible interventions should be proposed, if necessary, aiming to improve 
energy efficiency and thermal comfort.
Keywords: Energy efficiency; Procel Edifica; University building
1 INTRODUÇÃO
1.1 Sustainability in civil construction
Within the context of sustainability in civil constructions, certifications encourage greener 
buildings. The Procel Edifica Certification works directly with the energy efficiency of buildings, 
evaluating the level in three areas, facade, air conditioning and lighting systems, through a 
technical regulation (RQT) that outlines the guidelines for evaluation. This work aims to present 
and analyze the concepts of certifications regarding civil construction and architecture, its aspects 
and consequences, emphasizing the environmental comfort and economy of the resources of 
the environment. Next, it aims to apply the concepts on a case study, characterized as a school.
1.2 Procel Label and Procel Edifica
The increase in electricity consumption, the scarcity of non-renewable resources and 
the growing appeal for environmental measures were decisive for the government to start 
adopting the concept of energy and energy management from the second half of the twentieth 
century, optimizing measures of energy consumption in Brazil. With the highly-compromised 
energy scenario, Procel National Program for the Conservation of Electric Energy was instituted 
on December 30, 1985. This is a government program, coordinated by the Ministry of Mines 
and Energy - MME and executed by Eletrobras. It was instituted to promote the efficient use of 
electric power and to combat its growing waste.
Procel promotes actions of energy efficiency in several segments of the economy, which 
helps the country to save electricity and generate benefits for the whole society. In addition 
to contributing to increase the efficiency of equipment and services, to develop habits and 
knowledge about energy efficiency, helping to reduce environmental impacts and collaborating 
for a more sustainable country.
In November 2014, the Ministry of Energy and Eletrobras launched the “Procel 
Edificações” (PBE) label, which indicates the commercial, service and public buildings with the 
greatest potential for reducing energy consumption. The PBE-Building Label demonstrates that 
the building meets the performance requirements presented in standards and technical quality 
regulations (RTQ’s) and classifies from A (most efficient) to E (least efficient) the energy efficiency 
of buildings. (Procel, 2015) 
The RTQ-C aims to establish the conditions for the classification of the energy efficiency 
level of commercial, service and public buildings to obtain the National Energy Conservation 
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Label (ENCE) issued by the National Institute of Metrology, Standardization and Industrial Quality 
(INMETRO). The voluntary nature of RTQ-C aims to prepare the construction market, gradually, 
to assimilate the methodology of classification and obtaining of the label.
The classification methodology is present in the text of the RTQ-C for the Energy Efficiency 
Level of Commercial, Services and Public Buildings, while the methodology for obtaining the label 
refers to the procedures for evaluation with INMETRO, and is presented in the Requirements for 
Conformity Assessment of the Energy Efficiency Level of Buildings (RAC). There are two methods 
of classifying the level of energy efficiency: prescriptive: through the application of a given 
equation, valid for conditioned buildings; Simulation method: using the prescriptive method and 
the simulation of the thermo-energy performance of conditioned and un-conditioned buildings.
To obtain the certification, it is necessary to pre-sent the complete evaluation of the 
building, including the three individual systems: facade, referred as ENV; lighting, referred as 
DPI; and air conditioning, as AC, and the general prerequisites. For each system, the numerical 
equivalent (EqNum) should be greater or equal to 4.5, and the total score greater or equal to 
5.0. The number of points obtained in the total score will define the general classification of 
the building, which varies according to Figure 1, as levels A (best efficiency), B, C, D, E (worst 
efficiency).
Figure 1 – Classification for Procel Edifica
                                               Source: (Federal Law 10295, 2001).
2 CASE STUDY
As case study for this work the classrooms of the second floor of D block from the Federal 
Technological Education Center Celso Suckow da Fonseca (CEFET/RJ), were chosen. This choice 
was due to the recent rehabilitation performed in these classrooms, aiming greater comfort 
for its users and a technological suitability of the appliances, including air conditioners. Rooms 
D202 through D216 have the same volume and area of 61.79 m2. Figure 2 shows in detail the 
classroom chosen as an example for this study.
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Figure 2 - Detail and Lighting study of room D210 (CEFET/RJ)
 
For the certification of a set of rooms in a building, it is possible to partially certify the 
lighting items (30% of the total weight) and air conditioning (40% of the total weight), resulting 
in an efficiency analysis of 70% of that required by RTQ-C. For the complete efficiency evaluation, 
the whole building should be analyzed. As this is a work in progress, the full analysis is still in 
progress and will not be presented at the time.
3 ILLUMINATION SYSTEM EVALUATION
3.1 Description of the prescribing method
To verify the systems for illumination, the prerequisites were checked along with a 
lighting study for the classroom. For the lighting study, presented in Figure 2 the classroom 
should present a minimum value of 500 lux and a maximum of 1,000 lux. Since the school 
has classes during the night period, the lighting was measure without any natural lightning 
in the room. From the results, only the spaces closer to the walls presented a lux value 
below 500.
3.2 Specific prerequisites
The first prerequisite to be evaluated is the division of circuits. The classroom has an area 
of 61.79 m2 and two control devices, each for the activation of 3 lamps, divided in lines. The 
methodology implies that for rooms with areas lower in value than 250 m2, only one control is 
necessary for the whole environment. Thus, the classroom meets the prerequisite for classifying 
levels A, B and C. 
Due to the shadows on the facade of the building, and the analysis done for the night 
classes, the contribution of natural light is not enough to provide adequate illuminance in the 
working plane. In this way, the prerequisite for the contribution of natural lighting necessary for 
levels A and B is considered as being met.
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The third prerequisite, required for level A, is an automatic switch-off for lighting system, 
which is not valid for the classroom as it is applied to rooms larger than 250 m2. Thus, the 
prerequisite is also considered as fulfilled.
3.3 Procedure for determination of efficiency
The evaluation of the lighting system was performed using the method of the building 
area, since the building has as main function (school). For this situation, the whole area should 
be illuminated, resulting in an illuminated area of 61.79 m2. Considering that each luminaire, 
shown in Figure 2, has 80W, the total installed power in the room is 480W. The power limit for 
each level of certification is obtained by multiplying the density capacity (DPIL) by the area of 
the room, as show in Table 1. For room D210, the total power of 480W is less than the limiting 
power for level A, so the classroom has the energy efficiency level for lighting circuits A, with 
EqNumDPI equal to 5.
Table 1 – Power limit for D210
Function of the building
School / University
Level A Level B Level C Level D
DPIL (W/m2) 10,7 12,3 13,9 15,5
Area (m2) 61.79 m2
Limit power (W) 661,15 760,02 858,88 957,75
4 AIR CONDITIONING EVALUATION
Determining the efficiency level of an air conditioning system depends on the level of 
efficiency of the equipment and the fulfillment of the prerequisites. The specifications of the air 
conditioners of the second-floor rooms of block D are shown in Table 2. The system has thermal 
insulation for the fluid piping, air conditioning by artificial heating and meets the minimum 
indicators of energy efficiency. It is important to notice the efficiency level described as level 
A, which is the highest level for this type of certification, meaning most efficient. Thus, the 
classroom has the air conditioning level A, with EqNumCA equal to 5.
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Table 2 – Indication of the air conditioners of the rooms of the second floor of block D
Electrolux Split Type Air Conditioner
Model TI30F
Code 5931ICBA206
PNC 946372851
Type A NBR5858
Cooling Capacity 30000 BTU/h
31650 kJ/h
Heating capacity
-
-
Refrigerating gas R4110a
Charge of refrigerant gas 1,3 kg
Design tension High 4,3 MPa
Low 2,5 MPa
Rated Voltage / Phase 220 V ~ 1F
Frequency 60 Hz
Rated power
Cooling 13 A
Heating -
Nominal chain Cooling 2712 W
Heating -
IEC 60335
Nominal chain
Cooling 16 A
Heating -
Internal air recirculation 1500 m3/h
Degree of protection of the indoor 
unit IPX0
kWh/month 57,0
Efficency level A
5 FINAL CONSIDERATIONS
Sustainability requires economically viable solutions, and, unlike common sense, it is always 
possible to do something for sustainability within the existing budget. (John, 2010) Thought the 
case study, the levels of efficiency for the illumination system and the air conditioning system 
were calculated. Both were rated levels A, with the numbering value of 5, meaning the highest 
level of certification. The whole certification includes also a study of the façade of the building, 
not object of this study.
The Green Building Council Brazil estimates that buildings built with sustainability premises 
can offer a reduction of up to 30% in the value of the condominium in Brazil, due to reductions 
in energy consumption, water and building operating costs (maintenance and remodeling). In 
addition, the building achieves an increase of 20% in the sale value after 20 years of use. (GBC 
Brazil, 2015 apud Abreu, 2016)
Through the concept that the choice of a good case study is one that contributes in some 
way to society, the research is justified as the Procel Program is an instrument that needs to be 
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disseminated so that it can contribute more to questions regarding sustainability. Real estate 
labeling is a key instrument for consumers and real estate users to make conscious choices at 
the time of purchase or rent. Adhering to the standards of Procel Edifica brings advantages for 
the construction company due to a differentiated product. The lower cost of operation and the 
increase on the life span of the property can largely compensate for the small additional cost of 
sustainable construction.
The release of the Procel Edifica program, aims to a more sustainable construction industry 
as it promotes new buildings achieve a high level labeling, following a national standard, making 
building energy consumptions increasingly efficient.
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